During the course of our screening for squalene synthase inhibitors and Ras farnesylation inhibitors, a novel fungal culture was discovered to produce two structurally unique compounds, CP-225,917 and CP-263,114, as well as zaragozic acid A (squalestatin I). The two compounds are characterized by a bicyclo[4.3. 1]dec-l,6-diene core plus two extended alkyl chains. CP-225,917 and CP-263,114 inhibit Ras farnesyl transferase from rat brain with IC50 values of 6/zm and 20^m, respectively. CP-225,917 inhibits squalene synthase with an IC50 value of 43 /xm and CP-263,114 with an IC50 of 160/zm. The producing organism, though not fully classified, exhibits the characteristics of a sterile Phomaspecies.
In the search for squalene synthase (SQS) inhibitors, we discovered a strain of an unidentified fungus which produces two novel compounds, CP-225,917 and CP-263,1 14 and zaragozic acid A (squalestatin I)1"4*. CP-225,917 and CP-263,114 also possess protein farnesyl transferase (PFT) inhibitory activity.
In this paper characteristics of the producing organism, fermentation conditions, isolation and bioactivity of these compounds are described. Structural elucidation of the novel compounds will be detailed elsewhere5 Protein farnesyl transferases catalyze the covalent attachment of a farnesyl moiety to the cysteine thiol group of a variety of proteins that possess the C-terminal sequence CAAX(C, cys; A, aliphatic amino acid; X, ser or met)11'12*. Most notable amongthe proteins in this class are the Ras proteins which require this posttranslational modification for their membranelocalization, a step critical for their function in signal transduction pathways11'12*. Therefore, it has been proposed that inhibition ofRas farnesylation can be an effective method to prevent the transformational effects of mutated Ras proteins13'14). Like SQS above, PFT utilizes farnesyl pyrosphosphate as a substrate, and several natural products have been reported to possess activities against both enzymes15).
Materials and Methods Analytical HPLC was carried out using HewlettPackard 1090 Chem-Station with a photodiode array detector. Preparative HPLCwas carried out using Waters 600 E system. Scale-up fermentations were carried out using New Brunswick BioFlo 4 fermenters.
TaxonomicStudies
The producing fungus was isolated from twigs of Juniperus ashei Bachh. in a juniper-scrub oak forest near PFT Inhibition Assay Rat brain cytosol used as the source of PFTactivity was prepared as previously described27V Inhibition of the catalytic activity of PFT was evaluated by measuring inhibition of the covalent incorporation of the farnesyl moiety of [1-3H] FPP into H-Ras using a procedure that combines roomtemperature protein precipitation with sample filtration and radioactivity assessment in 96-well format using micropiate liquid scintillation counting technology27). PFT activity is expressed as pmoles H-Ras farnesylated per minute of incubation at 37°C per mg cytosolic protein.
Results

Characteristics of the Producing Organism
The producing organism is characterized by the Fig. 2 Efforts to induce spore production by using different media, exposing the strain to fluorescent or black light, or incubating the strain for up to two months failed. The pycnidia-like structures at the time of isolation did not produce spores of any type. Thus, the strain was considered to be an unidentified fungus. It has been deposited at the American Type Culture Collection under accession number ATCC74256.
Biochemical Properties
In the presence of 5.1 /^m FPP (Km FPP concentration)2^and 25jiig of rat liver microsomal protein, the two novel compounds, 114,  inhibited SQS activity with IC50 values of 43fiM and 160 /iM, respectively (Fig. 2) . Inhibition was considerably weaker than that previously noted for zaragozic acid Ai~4) CP-225,917 and CP-263,114, both inhibited the enzymatic first half-reaction since inhibition of proton release (first half-reaction) by both compounds was equivalent to inhibition of squalene formation (Fig. 2)28 ). Inhibition by both compounds was of the mixed noncompetitive type with respect to the substrate, FPP (Fig.   3 ), suggesting that these compounds can bind with different affinities to both the free enzyme and the enzyme-FPP complex. Both CP-225,917 and CP-263, 1 14, however, are reversible inhibitors of enzymatic activity, since plots of remaining enzymatic activity versus enzyme Rat liver microsomes (25fig microsomal protein, 125 pmol/minute/mg) were incubated for 30 minutes at 37°C in 75 fd of PMED buffer containing substrates and co factors Trypsm-soiuDiiizea enzyme (jig protein;
Aliquots of a preparation of trypsin-solubilized rat liver SQS (5 mg/ml; 95 pmol/minute/mg) containing the indicated amounts of protein were incubated for 30 minutes at 37°C in 75 ji\ of PMEDbuffer containing substrates and co factors as described in the legend to concentration for varying concentrations of CP-225,917 respectively (Fig. 5) . and CP-263,1 14 yielded a series of lines that intersected at the origin (Fig. 4) . A similar plot for an irreversible inactivator would yield a series of lines intersecting at varying points along the x-axis whose distance from the origin is a function of the amount of enzyme titrated by the irreversible inactivator25). Both 917 and CP-263,114 inhibited PFT activity.
In the presence of 0. Regarding the producing organism, numerous attempts to induce spore production failed, and it has not been possible to identify the strain to the genus or species level. However, the production ofpycnidia-like structures and the highly branched, simple septate, and dematiaceous hyphae implies that this organism mayrepresent a sterile memberof Phomawith its hyphae characteristic of many ascomycetous fungi.
This fungus also yields zaragozic acid A, and the zaragozic acids-producing fungi have been reported to occur in water, bark, stem, dead wood, wood chips, a corticolous lichen, a basidioma, dung and soil34). With the exception of Amauroascusniger which belongs in the Onyginales, all of the other producers are either ascomycetesor their related anamorphsor sterile fungi with ascomycete affinities. Most of them belong to the Pleosporaceae of the Loculoascomycetes. The fact that the present fungus ATCC74256 was isolated from a twig parallels the general occurrence of this group of fungi in bark as reported in the literature34).
